Renal, cerebral, and pulmonary effects of hypertonic resuscitation in a porcine model of hemorrhagic shock.
To determine the safety and efficacy of a hypertonic solution for hypovolemic resuscitation, we compared the acute and delayed effects of hypertonic sodium lactate solution (514 mOsm) to Ringer's lactate solution (274 mOsm) in a porcine model of hemorrhagic shock. Cardiovascular, pulmonary, renal, and cerebral functions were examined in mature swine after their blood volume had been reduced by 40%. Hemorrhage produced significant decreases in blood pressure, cardiac output, and creatinine clearance, which were reversed with resuscitation. Resuscitation with Ringer's lactate solution required significantly more fluid and produced a significantly greater increase in intracranial pressure than did hypertonic sodium lactate solution. HSL produced significant increases in serum sodium and osmolality, which resolved within 48 hours. Hypernatremia and hyperosmolality were not associated with renal or cerebral dysfunction and were corrected through increased sodium excretion, free water intake, and a negative free water clearance.